[Abstract] Eukaryotic cilia/flagella are ideal organelles for the analysis of membrane trafficking, membrane assembly, and the functions of a variety of signal transduction molecules. Cilia are peninsular organelles and the membrane lipids, membrane proteins, and microtubular-associated components are selectively transported into cilia through the region formed by the basal body/transition region and tightly associated ciliary membrane. Cilia can be isolated from many organisms without disrupting cells and many will rapidly regenerate cilia (with the ciliary membrane lipids and proteins) to replace those that are released. Despite their ease of isolation, we have relatively little understanding of the mechanisms that regulate lipid and protein transport into ciliary membranes (Pazour and Bloodgood, 2008; Bloodgood, 2009; Bloodgood, 2012) .
enriched in different soluble flagellar proteins than those trapped as vesicles are released from purified flagella. The detergent-solubilized "membrane+matrix" will contain all soluble membrane proteins as well as all of the soluble proteins in the flagellar compartment.
In this paper, a method to purify ectosomes released from the tips of living Chlamydomonas cells is presented as are two methods to release flagellar membrane vesicles and proteins from purified flagella. This is a modification of the method used to purify Tetrahymena ciliary membranes (Dentler, 1980; Dentler, 1995) . Other methods to release membranes from purified flagella include freeze-thawing and rubbing off membranes (Wang and Snell, 2003; Huang et al., 2007; Pasquale and Goodenough, 1987; Iomini et al., 2006; Snell, 1976) or treatment with low concentrations of detergents (Witman et al., 1972; Bloodgood and May, 1982 ).
1. Start with purified flagella (above) suspended in CWB.
2. Agitate the flagella by shearing with a glass pipette or by vortexing for 1 min, incubate on ice 1 min, and vortex again. Repeat 5-10 times.
3. Examine by phase contrast microscopy to assay for the formation of small membrane vesicles (will appear as dots) and the membrane-free axonemes (which will be thin and less refractile than intact cilia). 6. Centrifuge in a swinging bucket rotor. Centrifuge samples at 200,000 x g, 2 h and collect membranes from the interface between the 30% and 40% sucrose layers (Dentler, 1995) . 
